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(54) MULTILAYER CIRCUIT BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To keep laminated circuit patterns high in electrical 
connection reliability between them. 

CONSTITUTION: First circuit patterns 2 and 2' are formed on the 
upside and underside of an insulating board 1, a conductive 
material 4 is filled into a through-hole 3 bored in the insulating 
board 1, and a through-hole section A is provided for the formation 
of a double-sided circuit board 5 whose surfaces are even, wherein 
the end faces of the conductive material 4 are nearly flush with 
the surfaces of the first circuit patterns 2 and 2' respectively. 
Second circuit patterns 7 and T of plating layer are formed on the 
both sides of the double-sided circuit board 5 through the 
intermediary of an insulating layer 6 respectively. The second 
circuit patterns 7 and T and the through-hole section A are 
electrically connected together with a solid plating layer 10, and 
the first circuit patterns 2 and 2' and the second circuit patterns 7 
and T are connected together also with the solid plating layer 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A breakthrough which has the 1st layer circuit pattern provided in both sides of an insulating 
substrate, and penetrates an insulating substrate is filled up with a conductive substance, . Have the 
through hole part formed so that the end face of this packing might turn into the surface of this 1 st layer 
circuit pattern at the same flat surface mostly. It is a multilayered circuit board including the 2nd layer 
circuit pattern that consists of a metal skin by which the surface was established in at least one surface of 
a flat double-sided circuit board and this double-sided circuit board via an insulating layer, An electrical 
link between this 2nd layer circuit pattern and this through hole part, A multilayered circuit board 
accomplished by forming an opening in this insulating layer and covering an exposed part of a wall of this 
opening, and the end face of said through hole part with a metal skin of the 2nd layer circuit pattern, and a 
continuous metal skin so that at least a part of end face of this through hole part may be exposed. 
[Claim 2] A breakthrough which has the 1st layer circuit pattern provided in both sides of an insulating 
substrate, and penetrates an insulating substrate is filled up with a conductive substance, The surface 
which has the through hole part formed so that the end face of this packing might turn into the surface of 
this 1st layer circuit pattern at the same flat surface mostly produces a flat double-sided circuit board, An 
insulating layer in which an opening was formed so that at least a part of end face of this through hole part 
might be exposed on at least one surface of this double-sided circuit board is provided, A manufacturing 
method of a multilayered circuit board which consists of covering an exposed part of the end face of a wall 
of an outside surface of this insulating layer, and this opening, said through hole, etc. with a continuous 
metal skin, etching a prescribed spot of this metal skin, and forming the 2nd layer circuit pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a multilayered circuit board by which two or more circuit 
patterns were formed via the insulating layer on the insulating substrate and which is used as a printed 
wired board, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Artjln order to make density of wiring per circuit board high and to attain multi- 
functionalization or miniaturization in the circuit board in which the circuit pattern was formed on the 
insulating substrate, The multilayered circuit board which has an interstitial viahole, and the multilayered 
circuit board by which two or more circuit patterns were laminated via the insulating layer on the insulating 
substrate are developed variously, and is proposed. 

[0003]As a typical multilayered circuit board known conventionally, there is the following, for example. The 
"double-sided circuit board" as used in the following explanation means the circuit board by which the 
circuit pattern of one layer each was provided in rear surface both sides of the substrate. 
[0004](D In ahefiters 33.2-33.8 of PRINTED CIRCUITS HANDBOOK (the 3rd edition; 1988 issue). As 
shown in drawing 2 , it has the circuit pattern 104 to both sides, And via the prepreg 101 which the double- 
sided circuit board 105 and 105' which have the through hole 103 formed by plating a breakthrough become 
from adhesive resin. The multilayered circuit board which made connection between circuit patterns of the 
double-sided circuit board laminated by forming the through hole 102 which is laminated and penetrates 
total layers is indicated. 

[0005](2) In 103-108 pages of an electronic industry material (the April, 1991 item). As shown in drawin g 3, 
the 1st layer circuit pattern 108 is formed on the insulating substrate 106, The 2nd layer circuit pattern 
109 and 3rd layer circuit pattern 109' which were formed from the metal skin via the insulating layer 107 
and 107' on this circuit pattern are formed one by one, The multilayered circuit board which formed the 
through hole 102 which the 4th [ further ] layer or the circuit pattern beyond it is formed, and penetrates 
total layers, and connected the voltage plane 110 to the outermost layer is indicated. 
[0006](3) In the Japanese publications of unexamined utility model applications 16482/1988. As shown in 
drawing 4 , the circuit pattern 108 of the 1st layer which the metal skin formed on the insulating substrate 
106 is formed, They are formed one by one by the circuit pattern 109 and 109' which were formed from the 
metal skin via the insulating layer 107 and 107' on the circuit pattern of this 1st layer, and to the insulating 
layer between circuit patterns. The interstitial viahole 111 with which it filled up so that conductive paste 
might serve as the same surface as an insulation layer is formed, and the circuit board which the electrical 
link between circuit patterns accomplished by this is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] Although the multilayered circuit board shown in (1) among the 
above is a popular thing put in practical use now, In this multilayer substrate, in order to laminate two or 
more double-sided circuit boards 105 and 105' which were manufactured separately via the prepreg 101, 
very high accuracy is required at the alignment between the circuit boards. That is, it is [ after laminating 
two or more circuit boards ] required for the through hole 102 in which total layers are penetrated and 
provided to have penetrated the predetermined part certainly in the circuit pattern of each class, and 
shortly after the position of this lamination is out of order, a defect occurs. Therefore, in each circuit 
pattern, the margin needed to be given to some extent, this penetrated part needed to be secured, and it 
had become the densification of wiring with the obstacle. When the through hole 102 which penetrates total 
layers performed the flow between this through hole and the circuit pattern located in an interlayer, the 
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touch area of both ends was small and there was a problem in the reliability of an electrical link. Since a 
through hole was established also in the circuit pattern which does not need a flow, the flexibility of wiring 
was restricted and the densification of wiring was checked by this. 

[0008]In the manufacturing process of a unit circuit board, it the above-mentioned multilayered circuit 
board not only needs at least two plating, but needed the laminating process of a unit circuit board, the 
hole dawn after lamination, plating, etc., and it was very complicated on manufacture. 

[0009]The multilayered circuit board shown in (2) also penetrated total layers, forms the through hole 102, 
and had become the advancement of wiring density with the obstacle. [ as well as the multilayered circuit 
board of the above (1) ] A circuit pattern is laminated by only one side of an insulating substrate, the grade 
of the increase in the number of the electric connection terminals between the circuit patterns 
accompanying the increase in the number of layers of a circuit pattern is large, and the densification of 
wiring was checked by this. 

[0010]In manufacture of the above-mentioned multilayered circuit board, in order to carry out 1 
stratification of the circuit pattern, formation and plating of the insulating layer needed to be performed 
once, respectively, and even after forming all the circuit patterns, hole dawn, plating, etc. were needed, and 
the room for an improvement was on manufacture. 

[0011]The multilayered circuit board shown in (3) is connected by filling up with conductive paste the 
opening in which two or more circuit patterns laminated via the insulating layer were provided by this 
insulating layer. However, the conductive paste which this was filled up with this opening since the bottom 
of the hole was closed unlike the breakthrough, and was hardened can tend to do an opening, and the room 
of improvement is between the circuit pattern planes which contact by contraction at the time of 
hardening in the reliability of the electrical link of this portion. Like the above (2), only one side of an 
insulating substrate laminates, the grade of the increase in the number of the electric connection terminals 
between the circuit patterns over the increase in the number of layers of a circuit pattern was large, the 
densification of wiring was checked by this, and the circuit pattern was. 

[0012]ln manufacture of the above-mentioned multilayered circuit board, whenever it is required to harden 
independently the conductive paste with which the insulating layer and the opening were filled up for each 
class and it connects between circuit patterns once, it receives no less than 2 times of heat histories, and 
a manufacturing process is not only complicated, but the problem of degradation by the heat of the 
substrate itself arises. 

[0013]In the multilayered circuit board of the above (2) and (3), since mounting of electronic parts was also 
restricted to one side, the fall of packaging density had also been caused. 

[0014]Therefore, the purpose of this invention cancels the conventional problem mentioned above, and its 
reliability of the electrical link between each laminated circuit pattern is high, and there is in the 
densification of wiring being attained and providing a multilayered circuit board in which the densification of 
the packaging density of parts is possible, and a manufacturing method for the same. 
[0015] 

[Means for Solving the Problem]This invention persons repeated research wholeheartedly that the above- 
mentioned purpose should be attained. As a result, form a circuit pattern of the 1st layer in both sides of 
an insulating substrate, and. When the surface created by filling up with a conductive substance a 
breakthrough which penetrates this insulating substrate, and forming a through hole part uses a double- 
sided circuit board by which flattening was carried out, Form a metal skin in that it is very highly precise 
and formation of an insulating layer and formation of a circuit pattern from a metal skin can be performed 
on this double-sided circuit board, and both sides of this double-sided circuit board via an insulating layer, 
and by this metal skin. By performing an electrical link of between formation of a circuit pattern, and a 
circuit pattern or a circuit pattern, and a through hole part, Since a circuit pattern with high flexibility was 
formed without providing separately a through hole part penetrated to total layers, it found out that 
densification of wiring can be attained, and that electronic parts could be further mounted in both sides 
since a circuit pattern is laminated to both sides of a double-sided circuit board. In a manufacturing 
process, since a circuit pattern was laminated to both sides of a double-sided circuit board, processing for 
formation of an insulating layer, formation of a metal skin, and circuit pattern formation from this metal skin 
could be performed to double-sided coincidence, and it found out that increase in efficiency of a 
manufacturing process could be attained. 

[0016]Namely, this invention has the 1st layer circuit pattern provided in both sides of an insulating 
substrate, . And fill up with a conductive substance a breakthrough which penetrates an insulating 
substrate, and have the through hole part formed so that the end face of this packing might turn into the 
surface of this 1st layer circuit pattern at the same flat surface mostly. It is a multilayered circuit board 
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including the 2nd layer circuit pattern that consists of a metal skin by which the surface was established in 
at least one surface of a flat double-sided circuit board and this double-sided circuit board via an 
insulating layer, An electrical link between this 2nd layer circuit pattern and this through hole part, An 
opening is formed in this insulating layer and a multilayered circuit board accomplished by covering an 
exposed part of a wall of this opening and the end face of said through hole part with a metal skin which 
continues a metal skin of the 2nd layer circuit pattern is provided so that at least a part of end face of this 
through hole part may be exposed. 

[0017]This invention has the 1st layer circuit pattern provided in both sides of an insulating substrate as a 
manufacturing method of the above-mentioned multilayered circuit board, And fill up with a conductive 
substance a breakthrough which penetrates an insulating substrate, and the surface which has the through 
hole part formed so that the end face of this packing might turn into the surface of this 1st layer circuit 
pattern at the same flat surface mostly produces a flat double-sided circuit board, So that at least a part 
of end face of this through hole part may be exposed on at least one surface of this double-sided circuit 
board, An insulating layer in which an opening was formed is provided, an exposed part of a wall of an 
outside surface of this insulating layer and this opening and the end face of said through hole part is 
covered with a continuous metal skin, and a manufacturing method of a multilayered circuit board 
containing a method of etching a prescribed spot of this metal skin and forming the 2nd layer circuit 
pattern is also provided. 

[001 8]A sectional view of a multilayered circuit board of a typical mode of this invention is shown in 
drawing 1 and drawing 5 . 

[0019]As shown in the above-mentioned drawing, a multilayered circuit board of this invention, It has the 
1st layer circuit pattern 2 and 2' which were formed in both sides of the insulating substrate 1, And the 
double-sided circuit board 5 with the flat surface which fills up with the conductive substance 4 the 
breakthrough 3 which penetrates this insulating substrate, and has the through hole part A processed and 
formed so that the end face of this packing might turn into mostly the surface of the 1st layer circuit 
pattern 2 and 2' at the same flat surface is included. The 2nd layer circuit pattern 7 and T which consist of 
metal skins via the insulating layer 6 are formed in rear surface both sides of the double-sided circuit 
board 5. The opening 8 is formed in the insulating layer 6 so that a part of end face of the through hole 
part A may be exposed, and another opening 8' is also provided in the insulating layer 6 so that a part of 
terminal area 9 of the 1st layer circuit pattern 2 may be exposed. A metal skin which continued over an 
exposed surface of lateral surface of the insulating layer 6, the opening 8 and a wall of 8', and a through 
hole part and an exposed surface of the terminal area 9 is covered, and the 2nd layer circuit pattern 7 and 
T are formed by etching a necessary place of a metal skin on the insulating layer 6. An electrical link 
between the 2nd circuit pattern 7, and T and the through hole part A and an electrical link between the 1st 
layer circuit pattern and the 2nd layer circuit pattern are attained by metal skin which continued [ above- 
mentioned ]. 

[0020]What has publicly known construction material and structure as the above-mentioned insulating 
substrate 1 is used without restriction. If a typical thing is illustrated, a paper base-phenol resin laminated 
circuit board, a paper base-epoxy resin laminated circuit board, A paper base-polyester resin laminated 
circuit board, a glass base material-epoxy resin laminated circuit board, A paper base-Teflon-resin 
laminated circuit board, a glass base material-polyimide resin laminated circuit board, A glass base 
material-BT (bismaleimide triazine) resin resin laminated circuit board, A metal system insulating substrate 
which covered and carried out the insulation process of the metal plates, such as flexible substrates, such 
as synthetic resin bases, such as a composite resin substrate, polyimide resin, polyester resin, aluminum 
which provided a breakthrough, iron, stainless steel, with an epoxy resin etc., or a ceramics board is 
mentioned. 

[0021]Publicly known construction material which has conductivity can use especially the circuit pattern 2 
of the 1st layer formed in both sides of the insulating substrate 1, and construction material of 2' without 
restriction. If typical construction material is illustrated, copper, nickel, aluminum, etc. will be mentioned. 
Before long, copper is used most suitably. Although not restricted in particular about thickness of the 
above-mentioned circuit pattern, either, generally 5-70 micrometers is suitable. 

[0022]In the above-mentioned double-sided circuit board, it is [ packing / 4 / which has conductivity in the 
breakthrough 3 provided in a predetermined part of an insulating substrate by penetrating an insulating 
substrate ] smooth in the end face, and it is filled up and the through hole part A is formed so that the 
same flat surface may be mostly made with both the surfaces of a double-sided circuit board. Packing 
which has this conductivity is used that publicly known construction material does not especially have 
restriction. For example, a cured body of hardenability conductive material which gives a cured body which 
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has conductivity is typical. As this hardenability conductive material, publicly known hardenability 
conductive material which mixed electrical conducting materials, such as gold, silver, copper, nickel, lead, 
and carbon, and thermosetting resin of publicly known cross-linking, such as an epoxy resin and phenol 
resin, with an organic solvent as occasion demands, and was made into paste state can be used. 
[0023]As for the above-mentioned hardenability conductive material, in order to form a through hole part 
which has good conductivity, it is preferred that electrical resistance after hardening adjusts [ below 1x10 " 

omega-cm ] selection of an electrical conducting material and the amount of each ingredient used as. 
[0024JA path in particular of a through hole part is not restricted, and can be set up arbitrarily. What is 
necessary is just more than an aperture which is a grade which can generally be filled up with said 
hardenability conductive material, and, specifically, it is the range of 0.3-2 mm preferably 0.2 mm or more. 
[0025]In formation of the above-mentioned through hole part, if the outermost layer of packing which has 
the conductivity with which the breakthrough 3 is filled up is formed by a metal skin, the electric reliability 
of a through hole part can be improved further. 

[0026]It is preferred for the 1st layer circuit pattern 2 of the above-mentioned double-sided circuit board, 
and an electrical link of 2' and the through hole part A to carry out by forming the land 1 1 in the 
circumference of this through hole part A in this 1st layer circuit pattern. In this case, in order to raise an 
electrical link of a land and a through hole part more, it is preferred to cover the end face of a land and a 
through hole part with the continuous metal skin 12. This metal skin 12 may be independently formed, as 
shown in drawingJL and a metal skin for constituting the circuit pattern 7 and T which were laminated as 
shown in dr awin g 5 may be used. 

[0027]In this invention, circuit Batang 7 and T of one or more layers which consist of a metal skin formed 
via the insulating layer 6 are formed in at least one surface of the above-mentioned double-sided circuit 
board 5. 

[0028]What consists of publicly known construction material as the above-mentioned insulating layer 6 is 
especially used without restriction. For example, the publicly known hardenability insulating resin 52 (trade 
name: made by Ciba-Geigy) known as photosensitive insulation resist, for example, pro PIMA, the PUROPI 
coat 5000 (trade name: made by Nippon Paint Co., Ltd.), etc. are preferred. The thickness of an insulating 
layer should just be a grade which can maintain insulation between circuit patterns which exist in the both 
sides, and, generally a thickness of 20-100 micrometers is suitable for it. 

[0029]As for the above-mentioned insulating layer surface, it is preferred to perform a surface roughening 
process in order to raise the adhesion of a metal skin formed in the surface. When a method of a surface 
roughening process immerses in a method, an alkaline potassium permanganate solution, and a chromic 
acid solution which are physically ground with a buff, a brush, etc., a method that a method of carrying out 
surface roughening chemically, etc. are publicly known is especially adopted without restriction. 
[0030]Construction material also with a publicly known metal skin which constitutes a circuit pattern is 
especially used without restriction. For example, copper, nickel, etc. are mentioned. Before long, copper is 
used most suitably, thickness of a grade in which the thickness of the above-mentioned metal skin can 
demonstrate conductivity should just be secured — usually — a thickness of 50 micrometers or less — a 
thickness of 5 micrometers - about 35 micrometers is preferably preferred. 

[0031]In this invention, the opening 8 for connecting between formed circuit patterns or a circuit pattern, 
and a through hole part exists in the insulating layer 6. This opening is provided so that a terminal area of a 
circuit pattern or at least a part of end face of a through hole part may be exposed. When connecting a 
circuit pattern comrade, the opening 8 is formed so that a terminal area of a circuit pattern of a side near a 
double-sided circuit board may be exposed. A grade by which an electrical link is attained by covering of 
the metal skin 10 described later may be sufficient as this exposure area. What is necessary is generally, 
just to expose area of a portion exposed from an insulating layer in area more than the nominal diameter 
phi of 50 micrometers. Shape in particular of an opening is not limited but should just adopt suitably shape 
of having been suitable for a design of a circuit pattern, such as circular, an ellipse form, a rectangle, and a 
square, again. 

[0032]When a metal skin is not formed in these surfaces although the land 1 1 of the 1st layer circuit 
pattern is formed in the circumference of this through hole part A as shown in drawing 5, it is desirable to 
expose a metal surface of the end face of a through hole part, and to make it expose to area which 
contains this land further. And a land and a through hole part of a wall of this opening and the 1st layer 
circuit pattern exposed by this opening are covered with a metal skin of a laminated circuit pattern, and a 
continuous metal skin. For example, in drawing 5 , a metal skin which constitutes circuit pattern 7', and 
structure covered with continuous metal skin 12' are shown in the land 11 of 1st layer circuit pattern 2' 
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and the end face of the through hole part A which were exposed by the opening 8. 

[0033]An electrical link of 1st layer circuit pattern 2' and the end face of the through hole part A, It is also 
possible to carry out by a mode covered with a metal skin which forms an opening in an insulating layer, for 
example so that a part of end face of a through hole part and a terminal area of the 1st layer circuit 
pattern may be exposed, and continues this exposed part and an insulating layer in the meantime in 
addition to the above-mentioned circuit mode. 

[0034]Structure of a multilayer substrate publicly known as other structures of a multilayered circuit board 
of this invention is especially adopted without restriction. For example, although not shown in a figure, it is 
preferred to provide a good layer of tolerance by a solder resist in a part of a required request of the' 
outermost layer. 

[0035]Although a multilayered circuit board of a mode shown in drawing 1 and drawing 5 showed an 
example of the four-layer circuit board which formed a circuit pattern of one layer via an insulating layer, 
respectively on the 1st layer circuit pattern that exists in both sides of a double-sided circuit board, 
Structure which is not limited to this and laminated the circuit board further via an insulating layer on this 
circuit pattern is also possible for this invention. Such an example is shown in drawing 11 (1) - (4). 
[0036]That is, drawing 1 1 shows 2nd layer circuit pattern 7', the 3rd layer circuit pattern 19 that becomes 
the surface of 7 from a metal skin via the insulating layer 18, and an embodiment of shoes for 19' to be 
formed in. (1) of drawing 1 1 is a mode in which the 3rd layer circuit pattern was formed on the 2nd [ of a 
multilayered circuit board of a mode shown in draw ing 5 ] circuit pattern. (2) of drawing 1 1 is a mode in 
which the 3rd layer circuit pattern was formed on the 2nd [ of a multilayered circuit board of a mode shown 
in drawing 1 ] circuit pattern. A mode shown in (3) and (4) shows a mode to which the 2nd layer circuit 
pattern connected with this through hole part one by one and the 3rd layer circuit pattern exist in a 
position of a through hole part, or a mode which carried out direct continuation of the 3rd layer circuit 
pattern to a through hole part via the 2nd layer circuit pattern. 

[0037]In these modes, an electrical link with formation and other layers of the insulating layer 18 and the 
3rd layer circuit pattern, or a through hole part is performed according to a formation method of said 
insulating layer 6 and the 2nd layer circuit pattern. 

[0038]For example, a metal skin is formed and formation of the 3rd layer circuit pattern is performed by 
etching a predetermined part, after forming an insulating layer which forms an opening in a predetermined 
part. The 3rd layer circuit pattern, other circuit patterns, and an electrical link with a through hole part, The 
opening 21 is formed in the insulating layer 18 so that the terminal area 9 of the 1st layer circuit pattern, 
the terminal area 20 of the 2nd layer circuit pattern, or at least a part of end face of the through hole part 
A may be exposed, The 3rd layer circuit pattern, the 2nd layer circuit pattern, the 1st layer circuit pattern, 
or a through hole part is connectable by covering the side and this exposed part of this opening with the 
3rd layer circuit pattern 19, a metal skin which forms 19', and a continuous metal skin. 

[0039]What is necessary is to provide an opening in the insulating layer 6 and the insulating layer 18 one by 
one, as shown in (4), and just to perform covering by said metal skin in the above-mentioned connection, 
when carrying out direct continuation of the 3rd layer circuit pattern, the 1st layer circuit pattern, or the 
through hole part. 

[0040]The following methods will be mentioned if a typical manufacturing method of a multilayered circuit 
board of this invention is illustrated. 

[0041]That is, drawing 6 shows a process of manufacturing a multilayered circuit board, with a sectional 
view. As shown in this figure, it has the 1st layer circuit pattern 2 and 2' to both sides of the (1) insulating 
substrate 1, The surface which was filled up with the packing 4 which has the breakthrough 3 which 
penetrates this insulating substrate, and has conductivity in this breakthrough and in which the through 
hole part A was formed on and at least flat one surface of the double-sided circuit board 5. (2) After 
covering with the insulating layer 6 so that the opening 8 to which the terminal area 13 of the 2nd layer 
circuit pattern formed on the 1st above-mentioned layer circuit pattern and the 1st layer circuit pattern to 
be connected and the through hole part A are exposed may be formed, (6) Form the metal skin 10 for a 
flow which follows the circuit pattern 7 of the 2nd more than layer, 7', and this circuit pattern by covering a 
wall and an insulating layer surface of this exposed part and the opening 8 with the metal skin 14, etching a 
prescribed spot of (4) this metal skin, and forming a circuit pattern. 

[0042]A formation method in particular of the above-mentioned insulating layer 6 is not limited, but a 
publicly known method is adopted without restriction. Generally, hardenability insulating resin hardened with 
a various light or heat of a gestalt, such as a dry film, liquid resist, a dry film, and fluid resist concomitant 
use, can be used. What is necessary is to use the above-mentioned hardenability insulating resin, to 
choose methods, such as print processes and a photographic method, suitably according to fine degree, 
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and just to adopt them as a formation method of this insulating layer. For example, an insulating layer can 
be formed by laminating hardenability insulating resin layers hardened by the exposure of light, such as 
liquid resist and a dry film, all over a double-sided circuit board, and removing an uncured part by 
development after irradiating with light except for a part to be formed [ of an opening ]. 
[0043]Since thickness accuracy of an insulating resin layer is also good and can also be formed in a table 
and rear-face coincidence by an above-mentioned method if a dry film hardened by light is used for 
formation of an insulating layer, it is more efficiently highly precise and an insulating layer can be formed. 
[0044]As for a size of the opening 8 of the above-mentioned insulating layer 6, in a mode shown in drawing 
6, it is preferred to consider it as a size of said range from which an electrical link is obtained by a metal 
skin. 

[0045] Drawing 7 shows a mode which uses a double-sided circuit board which does not form the metal skin 
12 to a mode shown in drawing 6. In this case, in order to ensure a flow with the required through hole part 
A of 1st layer circuit pattern 2' and an electrical link, the opening 8 provided in the insulating layer 6 is 
formed so that a whole surface product of the end face of this through hole part A and the land 1 1 of a 
circuit pattern of that circumference may be exposed. By doing in this way, an exposed portion is 
simultaneously plated by formation of the continuing metal skin 14, and an electrical link of this portion can 
be performed certainly. 

[0046]According to the process shown in above-mentioned drawing 7 , it is also more possible than a 
process shown in draw ing 6 to reduce a plating process as 1 **. 

[0047]In said method, although how in particular to form the metal skin 14 is not restricted, generally a 
metaled electroless deposition method is preferred. 

[0048]In order to form a circuit pattern from a metal skin, the same method as formation of said 1st layer 
circuit pattern is applicable. Generally an etching method is preferred. 

[0049]In this invention, it is still more possible to laminate an insulating layer and a circuit pattern one by 
one similarly on a circuit pattern of the 2nd layer. 

[0050]Especially the above-mentioned circuit pattern laminated is used without being restricted to a signal 

wire, a power source wire, a ground wire, and an electromagnetic wave shield layer. 

[0051]Although the end face of the through hole part A of a double-sided circuit board showed a mode 

beforehand covered with the metal skin 12 by drawing 6 , this metal skin is not indispensable. 

[0052]When not forming this metal skin, as shown in dra wing 7 , a metal skin may be provided and formed at 

the time of formation of the 2nd layer circuit pattern so that a metal skin of this circuit pattern may be 

followed. Namely, this insulating layer is formed so that the land 1 1 of the 1st layer circuit pattern formed 

in the end face of the through hole part A which needs to be connected with the 1st layer circuit pattern, 

and its circumference in drawing 7 may be exposed by an opening of the insulating layer 6, A mode which 

plates this exposed portion simultaneously at the time of formation of the continuing metal skin 14 is 

shown. 

[0053]A concrete manufacturing method in particular of a double-sided circuit board is not restricted, and 
what is necessary is just to determine it suitably in the above-mentioned manufacturing method according 
to structure of a multilayered circuit board obtained. If a manufacturing method of this double-sided circuit 
board is illustrated, a double-sided circuit board which a method of showing a double-sided circuit board 
used for a manufacturing process shown, for example in said drawing 6 in drawing 8 uses for a 
manufacturing process shown in said drawing 7 again will be mentioned as a method with a typical method 
shown in drawing 9 . 

[0054]Namely, in drawing 8 , the breakthrough 3 for through holes is formed in the insulating substrate 1 
which has the conductive layer 15 to both sides, It is filled up and hardenability conductive material which 
gives the cured body 4 which has conductivity to this breakthrough is stiffened so that this cured body 
may project from a breakthrough after hardening, After grinding smoothly and forming the through hole part 
A in said conductive layer side so that the surface constituted by this conductive layer and cured body 
may turn into the same flat surface mostly, The metal skin 16 is formed in the smoothed this surface, and 
a mode which obtains a double-sided circuit board is shown by by etching a prescribed spot of a conductor 
layer which consists of this conductive layer and a metal skin, and forming the 1st layer circuit pattern 2 
and 2'. In drawing 9 , the breakthrough 3 for through holes is formed in the insulating substrate 1 which has 
the conductive layer 15 to both sides, It is filled up and hardenability conductive material which gives the 
cured body 4 which has conductivity to this breakthrough is stiffened so that this cured body may project 
from a breakthrough after hardening, After grinding smoothly and forming the through hole part A between 
said conductive layers so that a field constituted by this conductive layer and cured body may turn into 
the same flat surface mostly, a mode which obtains a double-sided circuit board is shown by by etching a 
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prescribed spot of the above-mentioned conductive layer, and forming the 1st layer circuit pattern 2 and 
2'. 

[0055]Hereafter, the above-mentioned process is explained still in detail. 

[0056]A raw material substrate which provided a conductive layer in both sides of the insulating substrate 
1 is used that publicly known things, such as what pasted together metallic foils, such as what formed 
metal layers, such as copper, by plating on an insulating substrate, and copper, by adhesion, do not 
especially have restriction. 

[0057]The breakthrough 3 for through hole part formation is first formed in an insulating substrate which 
has a conductive layer to both sides. The path of the above-mentioned breakthrough should just choose a 
path corresponding to a path of a through hole part made into the purpose. It is used without limiting the 
publicly known means in particular same as a formation method of the above-mentioned breakthrough 3 as 
manufacture of the usual circuit boards, such as drilling processing, punching work, and laser processing. In 
this case, in order to raise the reliability of an electrical link of a cured body of hardenability conductive 
material and a conductive layer with which the breakthrough 3 is filled up, an inclined plane may be made to 
exist in a conductive layer located in a periphery of this breakthrough, and a touch area with this cured 
body may be increased. A method of a periphery of a conductive layer in the above-mentioned 
breakthrough in which an inclined plane is made to exist in part at least, a method of performing soft 
etching with soft etching liquid, and forming this inclined plane, after forming a breakthrough for through 
holes in an insulating substrate which has a conductive layer to both sides — or, After forming a 
breakthrough, it can use without limiting a method in particular of forming around a breakthrough, and 
etching and forming etching resist which has a big path for a while with a little big drill of a path, rather 
than a method of grinding a conductive layer and an insulating layer on a taper, and a breakthrough, etc. 
rather than a breakthrough. 

[0058]As for packing which has the conductivity which exists in the through hole part A of a double-sided 
circuit board, it is preferred to form the above-mentioned hardenability conductive material in the 
breakthrough 3 of an insulating substrate by filling up and hardening. 

[0059]As for restoration to a breakthrough of hardenability conductive material, a method with which it is 
filled up to such an extent that this hardenability conductive material fills the whole space of a 
breakthrough and it specifically projects 0.1-2 mm preferably 0.05 mm or more a little from both the 
surfaces of a conductive layer is recommended. A method of performing spreading of 1 time or multiple 
times by print processes if a typical method of being filled up with this hardenability conductive material is 
illustrated, It is filled up by a method, a roll coater, or a curtain coating machine pressed fit by a squeegee 
of a rear surface couple from the rear surface both-sides side of an insulating substrate, and means, such 
as the method of scratching an excessive paint by a squeegee, are used suitably. 

[0060]What is necessary is for hardening of hardenability conductive material with which a breakthrough 
was filled up to choose suitably a thing suitable for hardening of hardenability conductive material, and just 
to stiffen it from publicly known curing methods, such as a hot blast stove, an infrared furnace, a far- 
infrared furnace, an ultraviolet curing furnace, and electron beam curing oven. 

[0061]It is important to grind both the surfaces smoothly so that the surface of a conductive layer and the 
surface constituted by cured body of hardenability conductive material may turn into the same surface 
mostly after hardening hardenability conductive material. That is, in formation of a circuit pattern which is a 
post process, formation of a pattern by etching resist and etching can be performed with sufficient 
accuracy, and this polish enables it to also form an insulating layer to this circuit pattern top with sufficient 
reliability further. 

[0062]Generally a method used for polish usual [, such as slurry polish, buffing, and scrub polish, ] as a 
method of grinding smoothly the surface constituted with a conductive layer and hardenability conductive 
material as mentioned above is used. 

[0063]In drawing 8, a mode which forms the metal skin 16 on a field where the conductive layer 15 
containing the through hole part A was smoothed is shown. Before forming the 1st layer circuit pattern by 
leaving a conductive layer so that this metal skin may be formed and the land 1 1 may be formed on these 
outskirts of a through hole part by continuing etching, a through hole part and a land of a circuit pattern 
can be covered with a common metal skin. Electric reliability by a through hole part improves by formation 
of this metal skin. Of course, it is also possible to carry out, when laminating the 2nd layer circuit pattern 
via an insulating layer, as covering with a through hole part by the above-mentioned metal skin and a land 
of a circuit pattern was explained about drawing 7. 

[0064]A formation method of the above-mentioned metal skin 16 can be performed with a chemical-plating 
method or an electroplating method. Although construction material of this metal skin is used without 
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restricting a publicly known conductive metal in particular, it is preferred to choose the same construction 
material as conductive metals, such as copper used as construction material of hardenability conductive 
material which generally gives a cured body which has said conductivity. Although restriction in particular is 
not carried out, thickness of a metal skin is usually 50 micrometers or less in thickness, and is good to 
carry out at 5 micrometers - about 35 micrometers preferably. 

[0065] As mentioned above, as shown in a process of (5) to (7) of drawing 8 and drawing 9 , the 1st layer 
circuit pattern is formed in a smoothed field of a through hole portion, a conductive layer or a conductive 
layer, and a metal skin. 

[0066]That is, a formation method of the 1st layer circuit pattern has a common method of etching by 
forming an etching pattern by the etching resist 17. Especially, etching resist used here is used without 
restriction, and a dry film, resist ink, etc. should just use it by fine degree of a pattern, choosing it suitably. 
The etching resist pattern should just adopt a positive pattern or a negative pattern suitably with an 
etching method. For example, what is necessary is just to adopt a negative pattern in an etching method 
represented with an etching method represented by tenting by the solder exfoliating method and the SES 
method in a positive pattern. 
[0067] 

[Effect of the Invention]According to this invention, form the circuit pattern of the 1st layer in both sides 
of an insulating substrate so that I may be understood from the above explanation, and. . Filled up with the 
conductive substance the breakthrough which penetrates this insulating substrate, formed the through hole 
part and were constituted. When the surface forms the 2nd layer circuit pattern by formation and the metal 
skin of an insulating layer on this double-sided circuit board using the double-sided circuit board by which 
flattening was carried out, it is very highly precise and formation of the 2nd layer circuit pattern this 
laminated can be performed. By formation of the metal skin which continues at formation and it of an 
insulating layer at both sides of this double~sided circuit board. Since a circuit pattern can be formed with 
high flexibility, without providing separately the through hole part penetrated to total layers by performing 
between formation of a circuit pattern, and a circuit pattern or a circuit pattern, and the electrical link of a 
through hole part, it is possible to attain densification of wiring. 

[0068]In a manufacturing process, since a circuit pattern can be laminated to both sides of a double-sided 
circuit board, processing for formation of an insulating layer, formation of a metal skin, and the circuit 
pattern formation from this metal skin can be performed to double-sided coincidence, and the increase in 
efficiency of a manufacturing process can be attained. 

[0069]Since the circuit pattern is formed in both sides, electronic parts can be mounted in both sides 

again. 

[0070] 

[Example]Hereafter, in order to explain this invention concretely, an example is shown, but this invention is 
not limited to these examples. 

[0071]The double-sided circuit board was manufactured according to the process shown in example 1 
drawing 8 t and the multilayered circuit board was manufactured according to the process shown in drawing 
6_using this double-sided circuit board. 

[0072]That is, as shown in drawing 8 , the 1.6-mm-thick glass base material epoxy resin copper-clad 
laminate sheet was used for (1) both sides as the insulating substrate 1 which has the conductive layer 15, 
and the breakthrough 3 with a (2) diameters of 0.4 mm was formed by drilling. (3) As the hardenability 
conductive material 4, this breakthrough 3 was filled up with commercial thermosetting silver paste (the 
product made by ********, PS-652 (trade name)) with screen printing so that the cured body might 
project a little from the breakthrough 3. The packing 4 which carries out at 80 ** with a hot air drying 
furnace, carries out dry hardening of this silver paste on the conditions of 2 hours at 150 ** for 4 hours, 
and has conductivity was constituted. (4) The field which used the buff of No. 320 and No. 600 one by one 
next, and the cured body of the hardened silver paste projected was ground, and the conductive layer 
surface containing this cured body was smoothed. Subsequently, electroplating was performed to the 
smoothed conductive layer surface containing the through hole (4') part A. The plating bath used Nihon 
Schering KAPARASHIDO GS (trade name), and formed the 10-micrometer-thick copper plating layer 16 on 
condition of current density 2 A/dm 2 . 

[0073]Subsequently, the dry film (1.5 mil of "Aqua Maher CF" by Hercules) was laminated and developed 
[ exposed and ] on the conductive layer surface by which (5) smoothing was carried out as the etching 
resist 17, and the resist pattern was formed in it. Then, the 1st layer circuit pattern 2 which has the land 
11, and the double-sided circuit board 5 which has 2' were obtained by etching with (6) cupric-chloride 
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etching reagent, and exfoliating (7) etching resist. 

[0074]Subsequently, as shown in drawin g 6, in order to form an insulating layer on the 1st layer circuit 
pattern which contains (2) through hole parts A using the (1) above-mentioned double-sided circuit board 
5, Photosensitive insulation resist (PUROPI coat 5000: a trade name, the Nippon Paint Co., Ltd. make) was 
applied, and it dried, and post heating hardening was carried out and the pattern which has the opening 8 of 
the insulating layer 6 into the portion which performed exposure and development, and which needs an 
electrical link was formed. Next, after carrying out a surface roughening process for the (3) above- 
mentioned insulating layer surface, electroless deposition and electrolytic plating were performed to the 
both sides, and the 10-micrometer-thick copper plating layer 14 was formed in them. Subsequently, the 
etching resist 17 used for the (4) copper-platingHayer 14 surface above (5) is laminated, After having 
exposed and developed negatives, forming the resist pattern and etching with a ferric chloride etching 
reagent, the circuit pattern 7 and the multilayered circuit board which forms T and has a circuit pattern of 
four layers were obtained by exfoliating etching resist. 

[0075]It was 31mohm as a result of measuring resistance between the circuit pattern 7 linked to the 
through hole which locates and is common in the rear surface of the obtained multilayered circuit board, 
and 7\ the spalling test (-65 **x 30 minutes <- ->125 **x 30 minutes) (in drawing 10 — (1)- (1).) of JIS 
C-5012 which uses this circuit pattern 7 located in the rear surface of a multilayered circuit board as 
shown in drawing 10, and a test pattern including between T In the measure resistance between (2)-(2) 
and (3)-(3), even if it passed over 500 times in the number of cycles, there is a flow of this circuit pattern 
7 located in the rear surface of the above-mentioned multilayered circuit board and a test pattern including 
between 7', and there was also almost no rise of subsequent electric resistance. 

[0076]The double-sided circuit board was manufactured according to the process shown in example 2 
drawingjjt, and the multilayered circuit board was manufactured according to the process shown in drawing 
7jjsing this double-sided circuit board. 

[0077]That is, as shown in drawing 9, the 1.6-mm-thick glass base material epoxy resin copper-clad 
laminate sheet was used for (1) both sides as the insulating substrate 1 which has the conductive layer 15, 
and the breakthrough 3 with a (2) diameters of 0.4 mm was formed by drilling. (3) As the hardenability 
conductive material 4, this breakthrough 3 was filled up with commercial thermosetting silver paste (the 
product made by ********, PS-652 (trade name)) with screen printing so that the cured body might 
project a little from the breakthrough 3. The packing 4 which carries out at 80 ** with a hot air drying 
furnace, carries out dry hardening of this silver paste on the conditions of 2 hours at 150 ** for 4 hours, 
and has conductivity was constituted. (4) The field which used the buff of No. 320 and No. 600 one by one 
next, and the cured body of the hardened silver paste projected was ground, and the conductive layer 
surface containing this cured body was smoothed. 

[0078]Subsequently, the dry film (1.5 mil of "Aqua Maher CF" by Hercules) was laminated and developed 
[ exposed and ] on the conductive layer surface by which (5) smoothing was carried out as the etching 
resist 17, and the resist pattern was formed in it. Then, the 1st layer circuit pattern 2 which has the land 
11, and the double-sided circuit board 5 which has 2' were obtained by etching with (6) ferric-chloride 
etching reagent and exfoliating (7) etching resist 

[0079]Subsequently, as shown in drawing 7 , in order to form an insulating layer on the 1st layer circuit 
pattern which contains (2) through hole parts A using the (1) above-mentioned double-sided circuit board 
5, Photosensitive insulation resist (PUROPI coat 5000: a trade name, the Nippon Paint Co., Ltd. make) was 
applied, and it dried, and post heating hardening was carried out and the pattern which has the opening 8 of 
the insulating layer 6 into the portion which performed exposure and development, and which needs an 
electrical link was formed. In the portion which 1st layer circuit pattern 2 f connects with a through hole 
part, this example shows the mode which formed the insulating layer 6 so that the through hole part A and 
the land 11 of the circumference might be exposed (in drawing 7 , it is a lower part of the left-hand side 
through hole A). 

[0080]Next, after carrying out the surface roughening process of the surface of the (3) above-mentioned 
insulating layer, electroless deposition and electrolytic plating were performed to the both sides, and the 
10-micrometer-thick copper plating layer 14 was formed in them. Subsequently, the etching resist 17 used 
for the (4) copper-plating-layer 14 surface above (5) is laminated, After having exposed and developed 
negatives, forming the resist pattern and etching with a cupric chloride etching reagent, the circuit pattern 
7 and the multilayered circuit board which forms T and has a circuit pattern of four layers were obtained 
by exfoliating etching resist. 

[0081 ]It was 33mohm as a result of measuring resistance between the circuit pattern 7 linked to the 
through hole which locates and is common in the rear surface about the obtained multilayered circuit 
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board, and T. In the spalling test (-65 **x 30 minutes <- ->125 ** cycle of 30 minutes) of JIS C-5012 
which uses this circuit pattern 7 located in the rear surface of a multilayered circuit board as shown in 
Rawing; 10, and a test pattern including between 7', Even if passed the number 500 times of cycles, there 
is a flow of the above-mentioned circuit pattern 7 and a test pattern including between 7\ and it did not 
almost have the rise of subsequent electric resistance, either. 

[0082]By a three or less-example method, the hardenability conductive material which consists of copper 
paste was prepared. Namely, mean particle diameter of 6.8 micrometers, tap density 2.99 g/cm 3 , Linolic 
acid was blended with the arborescence electrolytic copper powder of specific surface area 2 [ of 4200 
cm ]/g at a rate of 0.25x10 ~ 5 mmol/cm 2 to the copper powder surface, and preliminary mixing was carried 
out with the mortar for 15 minutes under a nitrogen atmosphere. Thus, to binder 100 weight section of 
neopentyl glycol glycidyl ether (weight per epoxy equivalent =150) / novolac-type-phenol-resin (hydroxy 
equivalent =105) =74 / 26 (weight ratio), carry out 456 weight-section addition and the obtained 
pretreatment copper powder further, After carrying out 2.8 weight-section addition to binder 100 weight 
section, 2-ethy|-4-methylimidazole was kneaded for 30 minutes by 3 roll mills, and was made into paste 
state. 

[0083]In the method of Example 1, the multilayered circuit board was similarly manufactured except having 
used the above-mentioned copper paste for silver paste, having replaced it with. 
[0084]It was 39mohm as a result of measuring resistance between the circuit pattern 7 linked to the 
through hole which locates and is common in the rear surface of the obtained multilayered circuit board, 
and 7\ In the spalling test (-65 **x 30 minutes <- ->125 ** cycle of 30 minutes) of JIS C-5012 which uses 
this circuit pattern 7 located in the rear surface of a multilayered circuit board as shown in drawing 1 0 , and 
a test pattern including between 7', Even if it passed over 500 times in the number of cycles, there is a 
flow of the above-mentioned circuit pattern 7 and a test pattern including between 7', and it did not almost 
have the rise of subsequent electric resistance, either. 

[0085]In example 4 Example 1, the circuit board was similarly manufactured except not having formed the 
copper plating layer 16 shown in (4') of drawing 8 in the smoothed conductive layer surface containing a 
through hole part. 

[0086]It was 37mohm as a result of measuring resistance between the circuit pattern 7 linked to the 
through hole which locates and is common in the rear surface of the obtained multilayered circuit board, 
and 7'. In the spalling test (-65 **x 30 minutes <- ->125 ** cycle of 30 minutes) of JIS C-5012 which uses 
this circuit pattern 7 located in the rear surface of a multilayered circuit board as shown in drawing 10 , and 
a test pattern including between 7\ Although there was a flow of the circuit pattern 7 located in the rear 
surface of the above-mentioned multilayered circuit board to the 300 numbers of cycles and a test pattern 
including between 7', a rise of some of electric resistance began to be seen after that. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

pjwrfntljlt is a sectional view showing one example of the multilayered circuit board of this invention. 
[Drawing 2] It is a sectional view showing one conventional example of a multilayered circuit board. 
prawjng_3]It is a sectional view showing one conventional example now [ of a multilayered circuit board ]. 
ISrawing 4]Jt is a sectional view of a multilayered circuit board showing one conventional example now 
further. 

[Drawing 5] It is a sectional view showing one example now [ of the multilayered circuit board of this 
invention ]. 

[Drawing 6] They are a series of sectional views showing one example of the manufacturing process of the 
multilayered circuit board of this invention. 

[Drawing 7]They are a series of sectional views showing one example now [ of the manufacturing process 
of the multilayered circuit board of this invention ]. 

[Drawing 8] They are a series of sectional views showing the manufacturing process of the double-sided 
circuit board used for the manufacturing process of drawing 6 . 

[Drawin gjQThey are a series of sectional views showing the manufacturing process of the double-sided 
circuit board used for the manufacturing process of drawing 7 . 

[Drawing 10] It is a figure showing the pattern for spalling tests according to JIS C-5012 to the multilayered 
circuit board of this invention. 

l&3wmEA±\lt is a sectional view which illustrates the multilayered circuit board of this invention which has 
a circuit pattern of three layers on one side. 
[Description of Notations] 

1 Insulating substrate 

2 The 1st layer circuit pattern 
The 2' 1st layer circuit pattern 

4 Conductive substance 

5 Double-sided circuit board 

6 Insulating layer 

7 The 2nd layer circuit pattern 
The T 2nd layer circuit pattern 

8 Opening 
8' opening 

9 The terminal area of a pattern 

10 Metal skin 

11 Land 

12 Metal skin 
12' metal skin 

13 Terminal area 

14 Metal skin 

15 Conductive layer 

16 Metal skin 

17 Etching resist 

101 Prepreg 

102 Common through hole 

103 Through hole 
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1 04 Circuit pattern 

105 Double-sided circuit board 
105' double-sided circuit board 

106 Insulating substrate 

107 Insulating layer 

108 The 1st layer circuit pattern 

109 The 2nd layer circuit pattern 
The 109' 3rd layer circuit pattern 
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WRITTEN AMENDMENT 



[Written amendment] 

[Filing dateJAugust 2, Heisei 5 
[Amendment 1] 

[Document to be Amended]Specification 

[Item(s) to be Amended]Brief explanation of the drawings 

[Method of Amendment]Change 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[ Drawing 1] It is a sectional view showing one example of the multilayered circuit board of this invention. 
[ Drawing 2]It is a sectional view showing one conventional example of a multilayered circuit board. 
[Drawing 3]It is a sectional view showing one conventional example now [ of a multilayered circuit board ]. 
[ Drawing jjlt is a sectional view of a multilayered circuit board showing one conventional example now 
further, 

[Drawing 5] lt is a sectional view showing one example now [ of the multilayered circuit board of this 
invention ]. 

L Drawin gJSlThey are a series of sectional views showing one example of the manufacturing process of the 
multilayered circuit board of this invention. 

[D rawing 7 ]They are a series of sectional views showing one example now [ of the manufacturing process 
of the multilayered circuit board of this invention ]. 

[Drawing 8] They are a series of sectional views showing the manufacturing process of the double-sided 
circuit board used for the manufacturing process of drawing 6 . 

[Drawing 9 ]They are a series of sectional views showing the manufacturing process of the double-sided 
circuit board used for the manufacturing process of drawing 7 . 

[Drawing 10] It is a figure showing the pattern for spalling tests according to JIS C-5012 to the multilayered 
circuit board of this invention. 

[Drawing 11"| It is a sectional view which illustrates the multilayered circuit board of this invention which has 
a circuit pattern of three layers on one side. 

[Drawing 12]It is a figu re s howin g the pattern for spalling tests according to JIS C-5012 to the multilay ered 
circuit board of this invention. 

Drawing J_3] !tJs_asectional view which illustrates the multilayere d circuit board of this invention which has 
a circuit pattern of three layers on one side. 
[Description of Notations] 

1 Insulating substrate 

2 The 1st layer circuit pattern 
The 2' 1st layer circuit pattern 

4 Conductive substance 

5 Double-sided circuit board 

6 Insulating layer 

7 The 2nd layer circuit pattern 
The T 2nd layer circuit pattern 

8 Opening 
8' opening 

9 The terminal area of a pattern 
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10 Metal skin 

11 Land 

12 Metal skin 
12' metal skin 

13 Terminal area 

14 Metal skin 

15 Conductive layer 

16 Metal skin 

1 7 Etching resist 

101 Prepreg 

102 Common through hole 

103 Through hole 

104 Circuit pattern 

105 Double-sided circuit board 
105' double-sided circuit board 

106 Insulating substrate 

107 Insulating layer 

108 The 1st layer circuit pattern 

109 The 2nd layer circuit pattern 
The 109' 3rd layer circuit pattern 
[Amendment 2] 

[Document to be Amended]DRAWINGS 
[Item(s) to be Amended] Drawing 8 
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